This research is about computing the Green's function on doubly connected regions by using the method of boundary integral equation. The method depends on solving a Dirichlet problem. The Dirichlet problem is then solved using a uniquely solvable Fredholm integral equation on the boundary of the region. The kernel of this integral equation is the generalized Neumann kernel. The method for solving this integral equation is by using the Nystrӧm method with trapezoidal rule to discretize it to a linear system. The linear system is then solved by the Gauss elimination method. Mathematica plots of Green's functions for several test regions are also presented.
1.0 INTRODUCTION
Green's functions are important since they provide a powerful tool in solving differential equations. They are very useful in several fields such as solid mechanics, applied physics, applied mathematics, mechanical engineering, materials science and quantum field theory. 1 Henrici shows three different methods for computing Green's function for doubly connected regions which leads to three different analytical representations for the Green's function. The methods are the Fourier series method, infinite product method and Theta series method. 2 Crowdy and Marshall have presented an analytical formula for Green's function for Laplace's equation in multiply circular domains. The method is constructive and depends on Schottky-Klein prime function associated with multiply connected circular domain. 3 Wegmann and Nasser have studied Fredholm integral equation associated with the linear Riemann-Hilbert problems on multiply connected regions with smooth boundary curves. The kernel of these integral equations is the generalized Neumann kernel. They investigated the existence and uniqueness of solutions of the integral equations by determining the exact number of linear independent solutions and their adjoints. 4 Based on Wegmann and Nasser, Nasser et al. have proposed a new boundary integral method for the solution of Laplace's equation on multiply connected regions using either Dirichlet boundary condition or the Neumann boundary condition. The method is based on two uniquely solvable Fredholm integral equations of the second kind with the generalized Neumann kernel. 5 Recently, Alagele has proposed a new method for computing the Green's function on simply connected region by using the method of boundary integral equation which depends on the solution of a Dirichlet problem. 6 Based on paper by Wegmann and Nasser and Nasser et al., the Dirichlet problem is solved using a uniquely solvable Fredholm integral on the equation boundary of the region. 4, 5 This paper wish to extend Alagele's work to compute Green's function for bounded doubly connected regions using integral equation with generalized Neumann kernel. 
Let u be a real function defined in the region  and let z x iy    . In our research, for simplicity, we write u(z) 
where f is a single-valued analytic function in  , 1 z is a fixed point in
1
 and 1 a is real constant uniquely determined by k  . 5 We assume for bounded
a is chosen to ensure that
In general the Green's function for  can be expressed by
where u is the unique solution of the interior Dirichlet problem
By computing F given by (2.4) with
the unique solution of the interior Dirichlet problem (2.6) is given 
The kernel 
It follows from Nasser et al. 5 that the unknown constant 1 a is the solution of the equation
Hence, the boundary values of the function f is given by
where
By this result we can compute the interior values of () fz over the whole region  by using the Cauchy integral formula
We then compute the function () Fz from (2.4) and () uzfrom (2.8) .
4.0 NUMERICAL IMPLEMENTATION
Denoting the right-hand side of the Equation (3.8) by
Since the functions k A and k  are  2 -periodic, the integrals are discretized by the Nystrӧm method with trapezoidal rule. 7 Let n be a given integer and define the n equidistant collocation
Then, using the Nystrӧm method for (4.1) we obtain the linear system
where k  is an approximation to  , and
where , , 0,1,
We use Wittich method to approximate the integral that contains cotangent function and obtain
The left-hand side of (4.3) can also be calculated directly by using Mathematica.
Then, using the Nyström method with the trapezoidal rule to discretize the integrals in (4.9), we obtain the approximation 
